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@ TSV & CSV
TSV(Tabular): Tab Separated Values
CSV: Comma Separated Values

@ FASTA, BED, GFF, FASTQ, ...
@ Interval
Separator: Tab

Necessary: Chromosome, Start, End
Optional: Name, Strand, ...
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Query 1:
- P Input
chrl 500 1000 Quaxyl 2
1100 1250
20 80
2000 2204
2500 3000
(Return only records that are joined) Return only records that are joined (INNEHJO!NI}
chri 10 100 20 80 Return all records of first query (fill null with ".")
Return all records of second query (fill null with ".")
Return all records of both queries (fill nulls with ".")
(Return all records of first query) Return only records that are joined (INNER JOIN)
gy gl el [ERchy 20 L Return all records of first query (fill null with *.")
1100 ot Return all records of second query (fill null with ".")
Return all records of both queries (fill nulls with "."}
(Return all records of second !“EEYJ Return only records that are joined (INNER JOIN)
i 10 100 9!1.!!2 1 22” 2;04 Return all records of first query (fill null with .")
. S0 S Return all records of second query (fill null with ".")
Return all records of both queries (fill nulls with ".")
(Return all records of both gueries)
chrl 10 100 Queryl.l ghrl 20 80 Return only records that are joined (INNER JOIN)
500 1000 Return all records of first query (fill null with ".")
1100 1250 - - Return all records of second query (fill null with ".")
ig:g ggg: Return all records of both queries (fill nulls with ".")
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Four regions & Three colours

Four regions
@ Masthead: at the top
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Four regions & Three colours

Four regions

@ Masthead: at the top

@ Tool menu: on the left-hand side
© Work area: in the middle

© History panel: on the right

Three colours
@ Green background: a completed query

° > arunning query
@ Gray background with clock icon: a query in the queue
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Several icons

@ ® gshows entire dataset in the browser window
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Several icons
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Several icons

@ ® shows entire dataset in the browser window
o ¥ open metadata editor

o % delete item from the history

o = save dataset to the desktop of your computer
o 9 refresh OR run the job again

@ “ edit history OR dataset tags

@ ' edit history OR dataset annotation

e = collapse all datasets in the history
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Demo

Finding exons with the highest number of SNPs

@ Input: exons, snps; UCSC Table Browser
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Demo

Finding exons with the highest number of SNPs

@ Input: exons, snps; UCSC Table Browser

Q Join| ]: identify those exons that contain
SNPs

© Group: obtain the number of SNPs within each exon
© Sort: sort exon by SNP count
© Filter: filter exons that have ten or more SNPs

Q Join| ]: restore genomic location for exons
containing ten or more SNPs
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Demo

Finding exons with the highest number of SNPs

@ Input: exons, snps; UCSC Table Browser

Q Join| ]: identify those exons that contain
SNPs

© Group: obtain the number of SNPs within each exon
© Sort: sort exon by SNP count
© Filter: filter exons that have ten or more SNPs

Q Join| ]: restore genomic location for exons
containing ten or more SNPs

@ Visualize: visualize dataset in UCSC Genome Browser
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Demo Cont.

Share, workflow

@ Save: rename the history as “Exons and SNPs”
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Demo Cont.

Share, workflow

@ Save: rename the history as “Exons and SNPs”
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Demo Cont.

Share, workflow

@ Save: rename the history as “Exons and SNPs”

@ Share: share data with others

© Workflow: generate a workflow from a history in galaxy
© Modify: modify a parameter in the workflow in galaxy
© Rerun: run workflows with galaxy

© Share: share workflows with galaxy

@ Create: generate workflows from scratch with galaxy
Find the 50 longest exons
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@ Home: http://galaxy.psu.edul/.

@ Wiki: http://bitbucket.org/galaxy/galaxy-central/wiki/Home.
© Screencasts: http://main.g2.bx.psu.edu/screencast.

@ Main: http://main.g2.bx.psu.edu/.

© Test: hitp://test.g2.bx.psu.edu/.

e Giardine B, Riemer C, Hardison RC, et al. Galaxy: a platform for interactive large-scale genome analysis. Genome
research. 2005;15(10):1451-5.

e Taylor J, Schenck |, Blankenberg D, Nekrutenko A. Using galaxy to perform large-scale interactive data analyses. Current
protocols in bioinformatics. 2007;Chapter 10:Unit 10.5.

e Goecks J, Nekrutenko A, Taylor J, Galaxy Team T. Galaxy: a comprehensive approach for supporting accessible,
reproducible, and transparent computational research in the life sciences. Genome Biology.

e Blankenberg D, Gordon A, Von Kuster G, et al. Manipulation of FASTQ data with Galaxy. Bioinformatics (Oxford,
England). 2010;26(14):1783-5.

@ Blankenberg D, Von Kuster G, Coraor N, et al. Galaxy: a web-based genome analysis tool for experimentalists. Current
protocols in molecular biology. 2010;Chapter 19(January):Unit 19.10.1-21.
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Three steps all need a key file: README

Q HNEIE: BUERIE . AU ATSIARRE . HAVESK
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Three steps all need a key file: README
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Three steps all need a key file: README

Q HALE: BUEARIR . MU fTPRE . HR9ZEK
Q fHERE: FEFPARIR . BIEPIK . ZE00E - TR
© HutiSCiF: AU ATHNEME - RS 455 R
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MBI

o SURT L TSV
o MAERMEE: AT, Llairk
o JZmAMIL: HTHENMEFR, HFFEKRE . RiFARTEMR,

1. GeneName
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MBI

o AR AL TSV

o MAFBER: M T T, Mafk

o JEZMAMIL: HTERENRHEIN, EFEKRE . BiFAE TS,
4. GeneName

o IURX M. LI kRE THE KR, HMNEAH, FR
AR (FE, —#hixt)
41: doSNP130_hg18 UCSC table 20101001.txt
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MBI

o AR AL TSV

o MMNIEREE: T3, Rk

o JEZMAMIL: HTERENRHEIN, EFEKRE . BiFAE TS,
1. GeneName

o AR YL oFRETHENRIREIE, HMMEAR, FX
AR (FE, —&hixt)
1. dbSNP1 30_hg18_UCSC_table 20101001 .txt

o MEREADMESCfF: JHHT < 41 - 40
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MBI

o AR AL TSV

o MMNIEREE: T3, Rk

o JEZMAMIL: HTERENRHEIN, EFEKRE . BiFAE TS,
1. GeneName

o AR YL oFRETHENRIREIE, HMMEAR, FX
AR (FE, —&hixt)
1. dbSNP1 30_hg18_UCSC_table 20101001 .txt

o S READMESIf:: IHMT - 2 - ¥4

o W AFIH U B IIEMFRAORE, BT AN —5I{E BT
R
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0-based & 1-based

@ Sequence:
O-basedindex ([0 | 1|2 |34 | 5|6 |7
seguence AIAI T T G|G|C|C
1-basedindex |1 |2 /3|4 /5|6 |7 |8
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0-based & 1-based

@ Sequence:
O-basedindex ([0 | 1|2 |34 | 5|6 |7
seguence AIAI T T G|G|C|C
1-basedindex |1 |2 /3|4 /5|6 |7 |8

@ Coordinates of TT:
o 0-based, half-open: [2,4)
also known as: 0-based start, 1-based end
o 1-based, fully-closed: [3,4]
o

© Example:

o Genome Browser: 1-based, fully-closed:
o Table Browser: 0-based, half-open
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0-based & 1-based

@ Sequence:
O-basedindex ([0 | 1|2 |34 | 5|6 |7
seguence AIAI T T G|G|C|C
1-basedindex |1 |2 /3|4 /5|6 |7 |8

@ Coordinates of TT:
o 0-based, half-open: [2,4)
also known as: 0-based start, 1-based end
o 1-based, fully-closed: [3,4]
o

© Example:
o Genome Browser: 1-based, fully-closed:
o Table Browser: 0-based, half-open
o dbSNP: 0-based, half-open
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@ Introduction
This tool converts genome coordinates and genome annotation
files between assembilies.
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@ Introduction
This tool converts genome coordinates and genome annotation
files between assembilies.

@ Websites

e LiftOver: http://hgdownload.cse.ucsc.edu/downloads.html#liftover.
o Web version: http://genome.ucsc.edu/cgi-bin/hgLiftOver
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EMBOSS

@ Introduction
EMBOSS is a free Open Source software analysis package

specially developed for the needs of the molecular biology user
community. The software automatically copes with data in a
variety of formats and even allows transparent retrieval of
sequence data from the web.
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@ Introduction
EMBOSS is a free Open Source software analysis package
specially developed for the needs of the molecular biology user
community. The software automatically copes with data in a
variety of formats and even allows transparent retrieval of
sequence data from the web.

@ Websites

e EMBOSS: http://emboss.sourceforge.net/index.html
e Jemboss: http://emboss.sourceforge.net/Jemboss/
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FASTX-Toolkit

@ Introduction
The FASTX-Toolkit is a collection of command line tools for
Short-Reads FASTA/FASTQ files preprocessing.
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@ Introduction
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FASTX-Toolkit

@ Introduction
The FASTX-Toolkit is a collection of command line tools for
Short-Reads FASTA/FASTQ files preprocessing.

@ Available Tools

o FASTQ-to-FASTA converter
e FASTQ Information
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@ Introduction
The FASTX-Toolkit is a collection of command line tools for
Short-Reads FASTA/FASTQ files preprocessing.

@ Available Tools

o FASTQ-to-FASTA converter
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e FASTQ/A Trimmer
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FASTX-Toolkit

@ Introduction
The FASTX-Toolkit is a collection of command line tools for
Short-Reads FASTA/FASTQ files preprocessing.

@ Available Tools

FASTQ-to-FASTA converter
FASTQ Information
FASTQ/A Trimmer
FASTQ/A Clipper
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@ Introduction
The FASTX-Toolkit is a collection of command line tools for
Short-Reads FASTA/FASTQ files preprocessing.

@ Available Tools

FASTQ-to-FASTA converter
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FASTQ/A Clipper

FASTQ Quality Filter
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FASTX-Toolkit

@ Introduction
The FASTX-Toolkit is a collection of command line tools for
Short-Reads FASTA/FASTQ files preprocessing.

@ Available Tools

FASTQ-to-FASTA converter
FASTQ Information
FASTQ/A Trimmer
FASTQ/A Clipper

FASTQ Quality Filter
FASTQ Quality Trimmer

@ Website
http://hannonlab.cshl.edu/fastx_toolkit/
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Excel 5TSVH L #

@ Excel = TSV
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Excel 5TSVH L #

@ Excel = TSV
e MS office, WPS: ffi [ B NINEE, RAFFRBIERE AT (2217
B) -
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Excel 5TSVH L #

@ Excel = TSV
e MS office, WPS: i F A7 hIhfE, RAFIRBLER LA Tl 2
B) -

e OpenOffice: (f A ATIGE, HEEFECSV LA (.csv), RN AELT
AR E; 2, BERFESRARLLZ SRS, [N
T BRBRIN B S S B AT A5 | 51 RIA]
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Excel 5TSVH L #

@ Excel = TSV
o MS office, WPS: F A7 hThfE, CRIFRELES: LA (0T
) -

e OpenOffice: (A7 ATIRE, HEEECSV LA (csv), RINAELET
FAMmETRLIZE; ZF, BIFES RN, 25160, RN
T BRERIA RS S BR A L5 | 1 BIHT .

@ TSV = Excel
L EXcefTHENT]; Z 5 Al LA FxIstE = -
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THETE (o ) S FE 2

@ Windows
e Notpad++: http://notepad-plus-plus.org/
o UltraEdit[Not FREE]: http://www.ultraedit.com/
e SciTE: http://www.scintilla.org/SciTE.html
@ Linux
e gedit: http://projects.gnome.org/gedit/
e Vim: http://www.vim.org/
e Emacs: http://www.gnu.org/software/emacs/
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Unix5 Dos 747
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Unix5 Dos 747

o AT
o Windows: \\n([E %= +#247), S R AR EHZEOF (U4 AR )
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Unix5 Dos (745

o HATHF
o Windows: \n\n([EZE+#17), 3L B E B IEEOF CUHEE TRITE)
o Unix: \n({UH #17), Ut f5 — ﬁ@/\f‘mﬁ?ﬁ ﬁf:ﬁ‘ﬂzEOF

1x f@yi 5:07:02 e X
RLF line terminat

15:07:04 § ]
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Unix5 Dos (745

o MATHF
o Windows: \n\n([EZE+#17), 3L B E B IEEOF CUHEE TRITE)
o Unix: \n({UE#17), Uitk 5 — T & ¥ %745, 98 )5 7 & EOF
i f 15:07:02 $ : '
CRLF line t

p 15:07:04 § ]
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Unix5 Dos (745

o MATHF
o Windows: \n\n([E|ZE+#17), 30 B H H I EOF CUH-45 AR &)

o Unix: \n({UE A7), Uit & e — 1T 2 Iz 745 85 4 & EOF
yixf e j

o i
e Windows: X A %mtEEs
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Unix5 Dos (745

o MATHF
o Windows: \N\n([E]ZE+#21T7), 3 i B B EOF CUHE45 HT &)
e Unix: \n(ﬁﬁ?ﬁ&ﬁ S J: ﬁﬂj/\i‘ﬁﬂﬁﬁk" 7)‘):7J‘XEEOF

o i
e Windows: A& YmkH2s
e Unix:
Package: tofrodos
Command: fromdos & todos
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FTF AR A B ) shellfg 4

Q ErEE
file; cat, tac, dog', nl; more, less; head, tail

'GREEN: REACT FTHZHE
2http://soap.genomics.org.cn/index.html
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FTF AR A B ) shellfg 4

Q Er-EE
file; cat, tac, dog', nl; more, less; head, tail

Q AL
wc; sort, msort?, uniq; split, cut, paste, colrm; diff, join, merge,
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'GREEN: REACT FTHZHE
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FTF AR A B ) shellfg 4

Q DTBE
file; cat, tac, dog', nl; more, less; head, tail

Q AL
wc; sort, msort?, uniq; split, cut, paste, colrm; diff, join, merge,
comm

Q miEH

tr; grep; sed, awk; perl

'GREEN: REACT THZHE
2http://soap.genomics.org.cn/index.html
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FTF AR A B ) shellfg 4

Q BRBE
file; cat, tac, dog', nl; more, less; head, tail
Q H B
wc; sort, msort?, uniq; split, cut, paste, colrm; diff, join, merge,
comm
Q “miEab
tr; grep; sed, awk; perl
Q EHFHB
man COMMAND, info COMMAND:;
COMMAND -h, COMMAND - -help

'GREEN: REACT THZHE
2http://soap.genomics.org.cn/index.html
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sort5msort

yixf@Yixf-Ubuntu: ~ 15:39:11 $ t 4sortfyixf@Yixf-Ubuntu: ~ 15:39:31 $ msort -k 'ml[4-],n2,n3,f4,5{+ -}' 4sort

30 50 D - g 0 100 B +
c 0 200 A +

200 A -
20 B -
10 20 b -
30 50 D -
chrl6 40 80 E +
hrX 30 50 F +

90 150 H -

100 200 G +
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HEsRn % . HLF

o FTP/MTIRS %%
o EXRTIE

o RRAIEH

o HuEE
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Thanks for your attention!
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